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corresponding line in Mg, and would certainly not be observed. But
in the case of resonance lines (lines absorbed and re-emitted by the
surrounding vapor) the above reasoning does not hold. The absorption
factor8 increases with the concentration. Hence only for extremely
rare vapors is the intensity of emission proportional to the concentra-
tion, and with increasing partial pressure of the absorbing atoms a stage
is soon reached where the increase in intensity becomes relatively small.
The problem of the arc discharge is so complicated that a mathematical
treatment of the subject is out of the question, but in the much simpler
case of flame spectra (Chapter VII) the emission of resonance lines under
thermal excitation is treated in some detail. The theory is applied
only to dilute vapors, but the equations used indicate the manner in
which the absorption factor would enter with increased concentration.
These considerations apply equally well to either electrical or thermal
excitation.

The quantitative results for extremely dilute vapors in flames indi-
cate that in an arc the thermal excitation alone would suffice to explain
the appearance of the raies ultimes of minute traces of an element.
This fact together with the above mentioned absorption factor gives
at least a qualitative explanation for the appearance of resonance lines
of an impurity, with an intensity comparable to that of the arc lines
of a concentrated vapor. The fact that some of the raies ultimes listed
in Table XXV are subordinate series lines is not necessarily in con-
tradiction to the above theory. Resonance lines of normal atoms are
indeed principal series lines, but if the resonance potential is very low,
many of the atoms in an arc will be in the 2 p state. These excited
atoms will absorb and re-emit subordinate series lines. For such atoms,
lines of subordinate series will possess the characteristics of " raies
ultimes" and "long lines.77ion and re-emission becomes
